N-acetyl-aspartate, total creatine, and myo-inositol in the epileptogenic human hippocampus.
Mesial temporal lobe epilepsy (mTLE) is characterized by hippocampal atrophy, decreased N-acetyl-aspartate, and a low N-acetyl-aspartate/total creatine ratio, often attributed to neuron loss and gliosis. Qualitative studies reported that N-acetyl-aspartate content was significantly lower in hippocampal sclerosis. It was proposed to measure the effects of neuron loss and gliosis on the hippocampal content of N-acetyl-aspartate, total creatine, and myo-inositol in mTLE. Twenty hippocampal specimens were obtained during temporal lobectomy and frozen quickly. Perchloric acid extracts of the small metabolites were prepared and analyzed by proton MRS at 11.75 T. Adjacent samples were used for cell counts. There were no significant associations between hippocampal neuron loss and the cellular content of N-acetyl-aspartate, total creatine, or myo-inositol, despite more than a threefold difference in neuron loss and a twofold increase in glial density. Metabolite concentrations varied two- to fourfold. Variation in the cellular content of total creatine accounted for more than three-quarters of the rank-order variance of the N-acetyl-aspartate concentrations. There were no associations between myo-inositol and N-acetyl-aspartate or total creatine. Overall, mean N-acetyl-aspartate levels were below those reported by in vivo MRS studies of control subjects. These data suggest that decreased N-acetyl-aspartate in mesial temporal lobe epilepsy reflects altered mitochondrial metabolism, not merely neuron loss or gliosis. It is hypothesized that the altered N-acetyl-aspartate and creatine metabolism could reflect mitochondrial dysfunction or proliferation of immature glial cells that could contribute to the epileptogenic state.